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PROBLEM TO BE SOLVED: To improve optical sensitivity with a small body, by connecting directly a plurality of light emitting 
elements in a given arrangement pattern on a small board and constituting a light emitting element part as a unit. 
SOLUTION: An optical coupling layer 20 as a light path is made of light transmitting gel in a way that an LED array chip 2 and a 
light receiving element part 1 1 mounted on first and second lead frames 1 and 10 are covered. A light reflective part 21 for 
covering bed parts of the lead frames 1 and 1 0 is formed using white resin. An LED drive circuit 30 for driving an.-LED element 2A 
is connected to the frames 1 and 5 on the LED side, while a high power main part 31 made up of an MOS transistor and the like 
is connected to the lead frames 10 and 13 on the light receiving side. 
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NOTICES • . yCfilti 



Japan Patent Office is not responsible for any ^* 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the reflected type optical coupling equipment used for an alternating current switch, a 

direct-current switch, etc. 

[0002] 

[Description of the Prior Art] the reflected type optical coupling equipment which once comes out of the flux of light emitted by the light emitting device 
(Light Emitting Diode) by the reflecting layer, is made to reflect, and is sent to a photo detector is already known from the former as optical coupling 
equipment which has an advantage, like it is suitable for a miniaturization 

[0003] Drawin g 9 is drawing showing the configuration of the conventional reflected type optical coupling equipment with which (a), (b), and (c) carried one 
Light Emitting Diode, and this drawing (a) is [ a cross section and this drawing (c) of the plan and this drawing (b) ] representative circuit schematics. 
[0004] This reflected type optical coupling equipment has the 1st leadframe 101, and one Light Emitting Diode element 102 is mounted on the bed section of 
the leadframe 101. As for the Light Emitting Diode element 102, bonding of the electrode of one of these is carried out to a leadframe 104 through a wire 103, 
and the electrode of another side turns into the rear-face electrode of this Light Emitting Diode element 102, and is connected to the frame 101 . 
[0005] Furthermore, this leadframe 101 and the 2nd leadframe 1 10 insulated electrically are arranged in the type where the aforementioned leadframe 101 and 
a predetermined spacing are set and compared, and the photo-detector section 1 1 1 is arranged at this leadframe 110 at the aforementioned Light Emitting Diode 
element 102 and the abbreviation same flat surface, the series connection of the photo detector of a plurality [ section / photo-detector / 1 1 1 ] is carried out, the 
electrode of one of these is connected to a frame 1 10 through the rear face of this photo-detector section 1 1 1, and the electrode of another side is connected to 
the frame 1 13 through the wire 1 12. 

[0006] Moreover, the optical coupling layer 120 which covers the Light Emitting Diode element 102 and the photo-detector section 1 1 1 which were mounted 
on the above 1st and the 2nd leadframe 101,1 10, and serves as an optical path is formed, and the light-reflex section 121 which consists of a white resin is 
formed so that the whole periphery of the bed section of the frame 101,110 which contains the optical coupling layer 120 further may be covered. 
[0007] And as shown in drawing 9 (c). Light Emitting Diode drive circuit 130 for driving the Light Emitting Diode element 102 is connected to the frame 
101,104 by the side of photogenesis, in addition, as for the frame 1 10,1 13 by the side of light-receiving, the large power main section 131 is connected to it. 
[0008] According to the above-mentioned reflected type optical coupling equipment, the flux of light emitted from one Light Emitting Diode 1 02 passes the 
optical coupling layer 120, and reflects it by the wall surface of the light-reflex section 121, and an electromotive voltage is obtained from the photo detector 
arranged in the photo-detector section 1 1 1 as an object for main section 131 drive by reaching to the photo-detector section 111. 

[0009] However, the flux of light to the photo-detector section 1 1 1 declines by dispersion in the light transmittance of the optical coupling layer 1 20 etc., and 
in comparison with the countered type optical coupling equipment with which a light emitting device and a photo detector counter, and were constituted, in 
order for the electromotive voltage obtained in this input current to become low and to obtain the electromotive voltage of this level, an input current larger 
than a countered type is needed with a reflected type. Therefore, in the reflected type, in order that a promotion operation of a degradation of a light emitting 
device not only becomes large, but might pass a big input current, Light Emitting Diode drive circuit 130 needed to be made into the special specification. 
[0010] In short, in the above-mentioned reflected type optical coupling equipment, it is one light emitting device, and the flux of light from the photogenesis 
side which reaches the photo-detector section 1 1 1 has a low density as compared with a countered type, and also has little light income. Therefore, input- 
current IF at the time of drive start of the main section 131 It needed mostly and I FT value (current value of Light Emitting Diode required for the main section 
1 3 1 to carry out drive start) was high, ■ ■ u 

[001 1] Then, in order to solve this point, it considers carrying out the series connection of two or more light emitting devices, and constituting a photogenesis 

side. 

[0012] Drawing 10 is a plan showing the configuration of the conventional reflected type optical coupling equipment which carried two Light Emitting Diodes, 
gives the same sign to drawing 9 and a common element, and omits the explanation. 

[0013] This reflected type optical coupling equipment has leadframes 101a and 101b in a photogenesis side, and one Light Emitting Diode element 102a and 
102b is mounted at a time on each bed section of the leadframes 101a and 101b, respectively. And that the series connection of the Light Emitting Diode 
elements 102a and 102b should be carried out, as for Light Emitting Diode element 102a, bonding of the electrode of one of these is carried out to leadframe 
101b through wire 103a, and the electrode of another side turns into the rear-face electrode of this Light Emitting Diode element 102a, and is connected to 
frame 101a. Similarly, as for Light Emitting Diode element 102b, bonding of the electrode of one of these is carried out to a frame 104 through wire 103b, and 
the electrode of another side turns into the rear-face electrode of this Light Emitting Diode element 1 02b, and is connected to frame 101b. 
[0014] Moreover, the leadframe 1 10 by the side of light-receiving electrically insulated with these leadframes 101a and 101b in the type where the 
aforementioned leadframes 101a and 101b and a predetermined spacing are set and compared is arranged, and the photo-detector section 1 1 1 is arranged at this 
leadframe 1 10 at the aforementioned Light Emitting Diode elements 102a and 102b and the abbreviation same flat surface. 

[0015] According to the above-mentioned reflected type optical coupling equipment, the flux of light emitted from two Light Emitting Diode elements 102a 
and 102b passes the optical coupling layer 120, and reflects it by the wall surface of the light-reflex section 121, and sufficient electromotive voltage can be 
obtained from the photo-detector section 1 1 1 as an object for main section 131 drive by reaching to the photo-detector section 1 1 1. That is, it compares with 
one Light Emitting Diode loading type shown in the above-mentioned view. 3 , and the electromotive voltage obtained in a photosensitivity, i.e., this input 
current, improves. 

[Problem(s) to be Solved by the Invention] However, there were the following troubles with the reflected type optical coupling equipment shown in the above- 
mentioned view 10 which carried out the series connection of two or more light emitting devices, and constituted the photogenesis side. 
[001 7] Since the conventional frame mounts Light Emitting Diode element directly, like [ the mold of a frame ] the object for two Light Emitting Diodes, the 
modality (the numbers of beds differ) of frame is decided by two Light Emitting Diodes loading type, and it can carry about 2-5 Light Emitting Diode elements 
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in one kind of frame with it, with the number of Light Emitting Diode elements to mount. Therefore, when a big electromotive voltage was needed in the main 
section 131 and two or more Light Emitting Diode elements were carried, there was a problem cause trouble to a miniaturization of about [ that it is necessary 
to prepare various frames ] and equipment according to it. 

[0018] It was made in order that this invention might solve the above-mentioned trouble of the **** former, and the purpose is offering the reflected type 
optical coupling equipment which is a high photosensitivity and can be miniaturized, moreover, the other purposes -- a manufacture - easy -- and -- high - it is 
offering photosensitivity reflected type optical coupling equipment 
[0019] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the characteristic feature of the 1st invention The light-emitting-device 
section mounted on the 1st leadframe, and the photo-detector section mounted on the 1st aforementioned leadframe and the 2nd leadframe insulated electrically 
at the aforementioned light-emitting-device section and the abbreviation same flat surface, In the optical coupling equipment equipped with the light- 
transmission layer which comes to cover the aforementioned light-emitting-device section and the aforementioned photo-detector section, and the light-reflex 
section formed on the aforementioned light-transmission layer at least the aforementioned light-emitting-device section It is in having constituted as a 1 unit- 
element child by carrying out the series connection of two or more light emitting devices by the predetermined array pattern, and arranging on a small 
substrate. 

[0020] Though it is the amount of the said input currents, since the amount of photogenesis improves according to this 1st invention, the quantity of light which 
reaches to the photo-detector section is made to increase, photographic sensitivity can be raised, and it is enabled to control the light energy according to the 
required electromotive voltage with the loading number of Light Emitting Diode element. 

[0021] The characteristic feature of the 2nd invention is to have formed the light-transmission layer which comes to cover the light emitting device of the 
aforementioned plurality, and the aforementioned photo-detector section, and the light-reflex section which reflects in the aforementioned photo-detector 
section side the light emitted by each aforementioned light emitting device while it forms the photo-detector section which carries a photo detector, and two or 
more light emitting devices by which insulate with this photo-detector section to the periphery of the aforementioned photo-detector section electrically, and 
the series connection was carried out to it on the same substrate flat surface. 

[0022] Since according to this 2nd invention an LED array and the photo-detector section form 1 chip and are fixed on the same flat surface, a manufacturing 

process is simplified and high sensitivity optical coupling can be obtained. 

[0023] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained based on a drawing. Drawing 1 (a), (b), and (c) are drawings 
showing the configuration of the reflected type optical coupling equipment concerning the 1st operation gestalt of this invention, and this drawing (a) is [ a 
cross section and this drawing (c) of the plan and this drawing (b) ] representative circuit schematics. 

[0024] This rerlected'type optical coupling equipment has the 1st leadframe 1, and the LED array chip 2 which makes the characteristic feature of this 
invention fixes it with adhesives etc. among the bed section of the leadframe 1 . 

[0025] Five Light Emitting Diode element 2A carries out the series connection of the LED array chip 2 by the predetermined array pattern mentioned later, it is 
arranged, bonding of the input pad of one of these is carried out to a leadframe 1 through the Au wire 3, and the input pad of another side is connected to the 
frame 5 through the Au wire 4. 

[0026] Furthermore, a leadframe 1 and the 2nd leadframe 10 insulated electrically are arranged in the type where the aforementioned leadframe 1 and a 
predetermined spacing are set and compared. The photo-detector section 1 1 is arranged at the aforementioned LED array chip 2 and the abbreviation same flat 
surface at the leadframe 10. The series connection of the photo detector of a plurality [ section / photo-detector / 1 1 ] is carried out, the electrode of one of these 
is connected to a frame 10 through the rear face of this photo detector 1 1, and the electrode of another side is connected to the frame 13 through the wire 12. 
[0027] moreover, the periphery [ the bed section ] whole of the leadframes 1 and 10 in which the optical coupling layer 20 which covers the LED array chip 2 
and the photo-detector section 1 1 which were mounted on the above 1st and the 2nd leadframe 1 and 10, respectively, and serves as an optical path is formed in 
by light-transmission nature gel, and contains the optical coupling layer 20 further -- a wrap -- the light-reflex section 21 which consists of a white resin like - 
for example, — ** — it is formed using the lance fur mould method 

[0028] And as shown in drawing 1 (c), Light Emitting Diode drive circuit 30 for driving Light Emitting Diode element 2A is connected to the frames 1 and 5 
by the side of Light Emitting Diode, and the large power main section 31 which the frames 10 and 13 by the side of light-receiving become from an MOS 
transistor etc. is further connected to them. 

[0029] Drawing 2 (a) and (b) are drawings showing the concrete configuration of the LED array chip 2 in drawin g 1 , this drawing (a) is the plan and this 
drawing (b) is a cross section. 

[0030] As for this LED array chip 2, aluminum pattern 2c for a Light Emitting Diode element 2A installation is formed through insulator layer 2b on silicon- 
substrate 2a. Light Emitting Diode installation field corresponding to the number of Light Emitting Diode element 2A installations in aluminum pattern 2c 
which number part (this example five pieces) formation is carried out, and installs each Light Emitting Diode element 2A in the each, and the bonding pad field 
are prepared. 

[0031] And the series connection of the electrode of one of these is carried out to the concerned aluminum pattern 2c, and, as for each Light Emitting Diode 
element 2A installed in each aluminum pattern 2c, the electrode of another side is connected to adjoining aluminum pattern 2c through OAu wire 2d. 
[0032] Thus, the series connection of two or more Light Emitting Diode element 2A is carried out, bonding of the wire for an input 3 connected to one input 
pad 2e at the above-mentioned leadframe 1 is carried out, and bonding of the wire for an input 4 connected to the above-mentioned leadframe 2 is carried out to 
input pad 2f of another side. 

[0033] As the configuration technique of the more concrete LED array chip 2, first, as a substrate used as the foundation of the LED array chip 2, a silicon- 
substrate 2a front face is oxidized, about 2-micrometer insulator layer 2b is constituted, a metal membrane (aluminum) is put that the aforementioned 
aluminum pattern 2c should be formed on it, and aluminum pattern 2c which prepared Light Emitting Diode installation field and the wirebonding pad field 
using the photo etching process is formed. Light Emitting Diode element 2A (for example, GaAs:0.3mm** ) is mounted on this substrate, and bonding by wire 
2d is given to the above-mentioned required fraction, for example, the LED array chip 2 of 2mm** is completed. 

[0034] According to the optical coupling equipment of this operation gestalt which mounted such an LED array chip 2, the flux of light emitted from two or 
more Light Emitting Diode element 2A passes the optical coupling layer 20, and reflects it in the light-reflex section 21, a photo electric translation is carried 
out in the photo-detector section 1 1, and an electromotive voltage is obtained from the photo detector arranged in the photo-detector section 1 1 as an object for 
main section 31 drive. At this time, I FT current becomes 1/n (in-series number of an n:Light Emitting Diode element), and a high sensitivity compared with the 
conventional equipment in case the number of Light Emitting Diode elements is one. 

[0035] The photogenesis section (for example, photogenesis section of an alternating current switch) of the conventional optical coupling equipment needed 
the big input current compared with countered type optical coupling equipment, in order for one Light Emitting Diode element to accept and come out and to 
obtain sufficient optical electromotive voltage. On the other hand, since according to the optical coupling equipment of this operation gestalt it uses that it is 
generous comparatively regarding the place compared with a photogenesis side's light-receiving side and the above-mentioned LED array chip 2 was^nstalled 
in the photogenesis side, though it is an one Light Emitting Diode loading type case (the conventional equipment of drawing 9 ), and the amount (1FI=IF2) of 
the said input currents, the amount of photogenesis improves. 

[0036] The quantity of light which reaches to the photo-detector section is made to increase by this (ID2>ID1), photographic sensitivity can be raised, and it is 
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enabled to control light-energy hnu according to the electromotive voltage required for the large power main section 31 with the loading number of Light 
Emitting Diode element. That is, since the optical electromotive voltage obtained increases, although an optical electromotive voltage equivalent to for 
example, the conventional alternating current switch is obtained, it ends with a small input current. Consequently, degradation promotion of Light Emitting 
Diode element can be suppressed, a life can also be prolonged, and, moreover, the configuration of Light Emitting Diode drive circuit 30 can be simplified. 
[0037] Moreover, if the LED array chip 2 by this invention is used also to the conventional frame for reflected type optical coupling, it can assemble as it is. 
[0038] In addition, if input power is made into about [ 5V-12V ], as for Light Emitting Diode element of VF =1 .2V, it is possible for input power 5 V to carry 
out a series connection to about ten pieces by input power 12V to four pieces on the LED array chip 2, for example. For example, when two Light Emitting 
Diode elements are connected in series and DC switch is actually constituted, photographic sensitivity has been improved about 50% rather than one Light 
Emitting Diode loading type (IFT=1 .46mA->0.97mAT (IF =10mA)). 

[0039] As the above-mentioned LED array chip which constitutes the characteristic feature of this invention, although what carried five Light Emitting Diode 
elements has been explained, when a bigger electromotive voltage is needed in the large power main section 3 1 of the output side of optical coupling 
equipment, according to the electromotive voltage to need, the loading number of Light Emitting Diode element is increased. Drawing 3 - view 6 uses the 
example which carried many Light Emitting Diode elements, and it explains below. 

[0040] Drawin g 3 is a plan showing an example of the LED array chip 2 which consisted of the 1st Light Emitting Diode array pattern (6 method maximum ** 
type), drawin g 4 is a plan showing an example of the LED array chip 2 which consisted of other 6 method maximum ** types, and drawing 5 is a plan showing 
an example of the LED array chip 2 which consisted of the 2nd Light Emitting Diode array pattern (single legislation maximum dense type). Moreover, 
drawing 6 (a), (b), and (c) are the conceptual diagrams for explaining these array patterns, this drawing (a) is a conceptual diagram of Light Emitting Diode 
array pattern of drawing 3 , this drawing (b) is a conceptual diagram of Light Emitting Diode array pattern of drawing 4 , and this drawing (c) is a conceptual 
diagram of Light Emitting Diode array pattern of drawing 5 . 

[0041] First, in drawin g 3 , the cross-section structure of this LED array chip is the same as that of what is shown in above-mentioned view 2 (b), and the same 
sign is given to the common element. As shown in drawing 6 (a), it is what arranged Light Emitting Diode element with the 6 method maximum ** type into 
which the train which reduced the one number of Light Emitting Diodes was put by turns, and this LED array chip is the amount hnul of photogenesis of the 
drawing ( drawin g 6 (a)) vertical orientation, and hnu2 by this case. It becomes almost equal. 

[0042] As shown in drawing 6 (b), in Light Emitting Diode element number, it is what arranged Light Emitting Diode element with each ******** 6 method 
maximum ** type, and, as for the LED array chip shown in drawing 4 , the same sign is given to the element which is common in above-mentioned view 2 (b). 
In this case, the amount hnul of photogenesis of the drawing ( drawing 6 (a)) vertical orientation and hnu2 It differs. This example is an effective array pattern, 
when it is not arranged in the center section of this photo-detector section 1 1, but the photo detector carried in the photo-detector section 1 1 is arranged 
partially. 

[G043] Since there is little free space and space is efficiently used by the 6 method maximum ** type array pattern shown in these view 3 and the drawin g 4 , it 
is effective in the miniaturization of an LED array chip. 

[0044] Moreover, the LED array chip shown in drawin g 5 consists of a single legislation maximum dense type array pattern which arranged Light Emitting 
Diode element in the shape of a grid as shown in drawin g 6 (c). Although it compares with a 6 method maximum ** type and free space arises mostly in this 
single legislation maximum dense type, the length of the bonding wire to use becomes uniform and there is an advantage which is easy to manufacture. 
[0045] Drawing 7 (a) and (b) are drawings showing the configuration of the reflected type optical coupling equipment concerning the 2nd operation gestalt of 
this invention, this drawing (a) is the plan and this drawing (b) is a cross section, 

[0046] This optical coupling equipment is what unified the LED array and the photo detector and was constituted from one chip, and the Light Emitting Diode 
element 53 is arranged through each aluminum pattern 52, respectively on the silicon substrate 51 by which the insulator layer was formed in the top like 
above-mentioned view 2 (b) as for the cross-section structure. Here, each aluminum pattern 52 which has arranged each Light Emitting Diode element 53 is 
formed along the chip periphery side, and Light Emitting Diode installation field and the bonding pad field in which each Light Emitting Diode element 53 is 
installed are established in the each. 

[0047] And the series connection of the electrode of one of these is carried out to the concerned aluminum pattern 52, and, as for each Light Emitting Diode 
element 53 installed in each aluminum pattern 52, the electrode of another side is connected to the adjoining aluminum pattern 52 through the Au wire 54. 
[0048] Thus, the series connection of two or more Light Emitting Diode elements 53 is carried out, bonding of the wire for an input 57 is carried out to one 
input pad 55, and bonding of the wire for an input 58 is carried out to the input pad 56 of another side. 

[0049] On the other hand, the bed section for photo-detector loading is formed in the concerned one apparatus chip center section, and the photo-detector 
section 61 by which the series connection of two or more photo detectors was carried out to this bed section on the above-mentioned insulator layer fixes. 
[0050] Moreover, bonding of one electrode of the photo-detector section 61 is carried out to the output pad 63 through the Au wire 62, similarly, bonding of the 
electrode of another side is carried out to the output pad 66 through the Au wire 65, and it is connected to the large power main section through wires 64 and 67 
from these output pads 63 and 66, respectively. 

[0051] And the optical coupling layer 71 which consists of light-transmission nature gel is formed in this whole one apparatus chip top, and it is covered by the 
light-reflex section 72 which the whole chip which contains this optical coupling layer 71 further becomes from a white resin. 

[0052] Since according to this operation gestalt an LED array and the photo-detector section were formed into 1 chip and it fixed on the same flat surface, it 
becomes unnecessary to compare two frames at the time of a manufacture like the above-mentioned 1st operation gestalt, a manufacturing process is simplified 
and high sensitivity optical coupling can be obtained. 

[0053] The example of an application of this operation gestalt is shown in drawing,8 . 

[0054] The above-mentioned one apparatus chip 50 is mounted on one frame 81, and the aforementioned input pad 55 is connected with this frame 81 through 
the aforementioned wire 57. Furthermore, the input pad 56 is connected to the frame 82 through the wire 58. The aforementioned output pads 63 and 66 are 
connected to the MOS transistor side (large power main section) mounted on the frame 83 through wires 64 and 67, respectively. That is, a wire 67 is 
connected to source electrode 84a of MOS transistor 84 for a wire 64 through a frame 85 at gate electrode 84a of MOS transistor 84, respectively, and a drain 
electrode is formed in the rear face of MOS transistor 84, and is connected to the aforementioned frame 83. 

[0055] Since this operation gestalt can mount optical coupling equipment on one frame unlike the above-mentioned 1st operation gestalt, it becomes possible 
[ simplifying the configuration of the integrated circuit which carries this optical coupling equipment ], so that clearly from the example of an application 
shown in drawing 8 . 

[0056] , . . . . , . 

[Effect of the Invention] Since it constituted as a 1 unit-element child by carrying out the series connection of two or more light emitting devices by the 
predetermined array pattern, and arranging the light-emitting-device section on a small substrate according to the 1st invention as explained to the detail above, 
a photosensitivity improves and a miniaturization becomes possible. Furthermore, since a photosensitivity improves, the circuit which the life of Light Emitting 
Diode element becomes long, and drives Light Emitting Diode element can be simplified. 

[0057] While two or more light emitting devices and photo-detector sections by which insulate with this photo-detector section to the periphery of the photo- 
detector section eiectricaliy, and the series connection was carried out to it are formed on the same substrate flat surface according to the 2nd invention Since 
the light-transmission layer which comes to cover the light emitting device of the aforementioned plurality and the aforementioned photo-detector section, and 
the light-reflex section which reflects in the aforementioned photo-detector section side the light emitted by each aforementioned light emitting device were 
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formed, it is enabled to be able to simplify a manufacturing process and to obtain high sensitivity optical coupling. 
[Translation done.] 



http ://www4 . ipdl ,j po . go.j p/cgi-bin/tran_web_cgi_ejj e 



4/15/02 



